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DETAILED ACTION 



Status of Application 

Claims 13-27 are pending. Claims 19, 21 and 24 are withdrawn. Claims 13-18, 20, 22, 
23 and 25-27 are presented for examination. 



Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 2/8/2010 has been entered. 



Response to Arguments 

Applicant's arguments with respect to claims 13-18, 20, 22, 23 and 25-27 have been 
considered but are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

1. Claims 13-15, 17, 18, 20, 22, 23, 25, 26, and 27 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Goedicke (DE19527515) in view of Suemitsu et al. (U.S. Pat. No. 
5049453). 

I. Regarding claims 13-15, 17, 18, 20, 25, and 26, Goedicke teaches a method for the 
production of metal coated steel sheet products (abstract) comprising the steps of providing a 
steel product with a Zn coating (abstract), subjecting the product to a plasma treatment (though it 
doesn't seem to explicitly disclose it being performed under vacuum, it would be readily 
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apparent to one of ordinary skill in the art at the time of the invention to perform this treatment 
under vacuum, as it is well known in the art to carry out plasma treatments under vacuum in a 
chamber) to prepare the material (this would necessarily clean and activate the surface of the 
material, see pg 2 of machine translation, 1 1 th paragraph) prior to adding an additional metallic 
element, then adding an additional metallic element to the coating (abstract) by diffusing the 
element into the metallic coating (paragraphs 10 and 1 1 on page 2), that additional element 
potentially being magnesium (pg 2 of machine translation, 10 th paragraph, this inherently being a 
reflectivity reducing agent) through a physical vapor deposition technique, specifically sputtering 
(abstract), and finally subjecting the product to a thermal treatment under an inert atmosphere 
(abstract) prior to any application of an organic coating on the metal coated surface. 

Goedicke fails to teach the thermal treatment being applied by directing high energy infra 
red radiation towards the outer surface of said coating to diffuse the metallic element into the 
metallic coating without affecting an interface between the steel substrate and the metallic 
coating. 

Suemitsu teaches a method of diffusing an additional metallic element into a zinc coating 
(column 15, lines 23-52) on a metal sheet (abstract) comprising using infra red radiation (column 
15, line 60) which would be directed to the outer surface of the coating and would not affect the 
interface between the steel substrate and the metallic coating. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Goedicke's 
method of producing a steel product by implementing Suemitsu's thermal diffusing step as the 
thermal treatment. One would have been motivated to make this substitution as one having 
ordinary skill in the art could have made this substitution with a reasonable expectation of 
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success (particularly given that Suemitsu teaches that IR heating can be used for diffusion of an 
additional element into a metallic coating), and the predictable result of providing a intermetallic 
compound by diffusing the additional metallic element into the zinc coating. 

II. Regarding claims 22 and 23, Goedicke in view of Suemitsu teach all the limitations of 
claims 13 and 20, but fail to teach the radiation being directed to both sides of the sheet for 3-8 
seconds with an energy density of at least 400 kW/m 2 . However, these variables would 
obviously adjust the length of heating time required and the degree to which the additional metal 
diffuses into the zinc coating. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to choose the instantly claimed ranges through process 
optimization, since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
See In re Boesch, 205 USPQ 215 (CCPA 1980). 

III. Regarding claim 27, Goedicke teaches the method of claim 13, comprising an apparatus 
for accomplishing the method having means for performing a plasma treatment (pg 2 of machine 
translation, 1 1 th paragraph), means for adding an additional element to said coating by using a 
physical vapour deposition technique (abstract). Goedicke fails to teach means for directing high 
energy infra red radiation. Suemitsu teaches these means (see above). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Goedicke's 
method with Suemitsu' s means for the reasons and motivation outlined previously. 
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2. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goedicke in view 
of Suemitsu as applied to claim 13 above, and further in view of Shimogori et al. (U.S. Pat. No. 
5002837, hereinafter referred to as Shimogori). 

Regarding claim 15, Goedicke in view of Suemitsu teach all the limitations of claim 13 
and further teach that the additional metallic element is added through sputtering (abstract). 
Goedicke in view of Suemitsu may fail to teach the additional metallic element being Mg that is 
required by instant claim 15. 

Shimogori teaches the coating of a Zn-Mg alloy layer over steel sheets (column 7, lines 
3-9), demonstrating the benefits of adding Mg as an additional element to a zinc coating on a 
steel substrate. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Goedicke in view Suemitsu's method for the production of a metal coated 
steel product with Shimogori as the addition of Mg as suggested by Shimogori would provide an 
improved metal coated steel product. One would have been motivated to make this modification 
as Shimogori teaches that Zn-Mg alloy plating layers show outstanding corrosion resistance, 
adhesion to the steel surface, and improved formability (column 7, lines 3-16). 

3. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goedicke in view 
of Suemitsu as applied to claim 13 above, and further in view of Spence (U.S. Pat No. 6059935). 

Regarding claim 16, Goedicke in view of Suemitsu teach all the limitations of claim 13, 
but fail to disclose the plasma treatment being a dielectric barrier discharge treatment taking 
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place at a pressure of between 0.1 bar and 1 bar, under an atmosphere consisting of nitrogen or 
nitrogen and hydrogen that is required by instant claim 16. 

Spence teaches a method of generating a plasma (abstract), near atmospheric pressure 
(abstract, though the claimed range is not explicitly taught it would have been obvious to one of 
ordinary skill in the art at the time of the invention to choose the instantly claimed ranges 
through routine optimization), which is generated by a dielectric barrier discharge method 
(abstract and Figure 1) which may be conducted under a nitrogen atmosphere (column 3, lines 
20-23). 

I t would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Goedicke in view of Suemitsu's method with the plasma treatment as suggested by 
Spence as it would allow for the treatment to be performed near atmospheric pressure. One 
would have been motivated to make this modification as Spence teaches that the amount of time 
in performing the treatment is reduced (abstract) and given that the process can be performed at 
atmospheric pressure, it will necessarily be cheaper as a vacuum chamber and apparatus will not 
be necessary. Thus, the utilization of Spence' s method would allow for the plasma treatment 
conducted in Goedicke in view of Suemitsu's method to be performed in a more cost efficient 
manner. 

4. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goedicke in view 
of Suemitsu as applied to claim 13 above, and further in view of Yasuda et al. (U.S. Pat. No. 
4980196, hereinafter referred to as Yasuda). 
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Regarding claim 17, Goedicke in view of Suemitsu teach all the limitations of claim 13, but may 
fail to teach the plasma treatment taking place under vacuum (required by claim 17). Yasuda 
teaches the pretreatment of a steel substrate by a vacuum plasma treatment (see Step 1 , columns 
3-5) for improved corrosion protection of steel (abstract). It would have been obvious to one of 
ordinary skill in the art to modify Goedicke in view of Suemitsu 's method with Yasuda as 
Yasuda' s specific plasma treatment could be incorporated into Goedicke in view of Suemitsu' s 
method to provide an improvement in the treatment of the coated metal prior to the addition of 
the second element. One would have been motivated to make this modification as Yasuda 
teaches that the pretreatment can be used to remove contaminants (column 4, lines 41-46) and 
could also be used to make it more reactive and provide better adhesion for a coating, which 
would be beneficial in Goedicke in view of Suemitsu's method as it would allow for Goedicke in 
view of Suemitsu's coated metal product to have a better deposition of the additional element to 
it. 

5. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goedicke in view of Suemitsu as applied to claims 13 and 20 above, and further in view of 
Horzenberger (EP 1201321). 

Regarding claims 22 and 23, Goedicke in view of Suemitsu teach all the limitations of 
claims 13 and 20, but fail to teach the radiation being directed to both sides of the sheet for 3-8 
seconds with an energy density of at least 400 kW/m 2 . 
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Horzenberger teaches a method of curing (a thermal treatment) a coating on a metal sheet 
(0001) comprising using high energy infra red radiation (0014) which can be directed to the 
outer surface of the coating, specifically both sides of the sheet (0020) and at an energy density 
of at least 400 kW/m 2 (0014). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify Goedicke in view of Suemitsu's method of producing a steel 
product by implementing Horzenberger' s IR conditions to provide an improved system. 

While, Horzenberger fails to teach the radiation being applied for 3 to 8 seconds, it would 
have been obvious to one of ordinary skill in the art at the time of the invention that varying this 
time would vary the temperature to which the product was treated. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to choose the instantly 
claimed range through process optimization, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Goedicke in view of Suemitsu's method by directing high energy infra red 
radiation at both sides of the sheet for the claimed time interval and with the claimed energy 
density, as taught by Horzenberger. One would have been motivated to make this modification 
as Horzenberger teaches that the use of these IR conditions allows for the entire metal and 
coating to be heated to a similar temperature in a short time (0026) and for the heating and 
galvanizing (initial metallic coating application) to be conducted in a single production line 
(0036), therefore this allows for a reduction in the time required for Goedicke in view of 
Suemitsu's process and a greater efficiency in the process. Further, it is simply the substitution 
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of one known thermal treatment (Horzenberger's infra red radiation treatment) for Goedicke in 
view of Suemitsu's generic IR treatment, and one having ordinary skill in the art at the time of 
the invention could have performed this substitution with a reasonable expectation of success, 
and a predictable result of providing metal coated steel products. 

6. Claims 13-15, 17, 18, 20, 22, 23, 25, 26, and 27 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Goedicke (DE19527515) in view of Bretez (FR2655058). 

I. Regarding claims 13-15, 17, 18, 20, 25, and 26, Goedicke teaches a method for the 
production of metal coated steel sheet products (abstract) comprising the steps of providing a 
steel product with a Zn coating (abstract), subjecting the product to a plasma treatment (though it 
doesn't seem to explicitly disclose it being performed under vacuum, it would be readily 
apparent to one of ordinary skill in the art at the time of the invention to perform this treatment 
under vacuum, as it is well known in the art to carry out plasma treatments under vacuum in a 
chamber) to prepare the material (this would necessarily clean and activate the surface of the 
material, see pg 2 of machine translation, 1 1 th paragraph) prior to adding an additional metallic 
element, then adding an additional metallic element to the coating (abstract) by diffusing the 
element into the metallic coating (paragraphs 10 and 1 1 on page 2), that additional element 
potentially being magnesium (pg 2 of machine translation, 10 th paragraph, this inherently being a 
reflectivity reducing agent) through a physical vapor deposition technique, specifically sputtering 
(abstract), and finally subjecting the product to a thermal treatment under an inert atmosphere 
(abstract) prior to any application of an organic coating on the metal coated surface. 
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Goedicke fails to teach the thermal treatment being applied by directing high energy infra 
red radiation towards the outer surface of said coating to diffuse the metallic element into the 
metallic coating without affecting an interface between the steel substrate and the metallic 
coating. 

Bretez teaches a method of diffusing an additional metallic element into a zinc coating 
(page 2, lines 18-23) on a metal sheet (page 1, lines 1-2) comprising using infra red radiation 
(page 4, lines 20-21) which would be directed to the outer surface of the coating and would not 
affect the interface between the steel substrate and the metallic coating. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify Goedicke's 
method of producing a steel product by implementing Bretez 's thermal diffusing step as the 
thermal treatment. One would have been motivated to make this substitution as one having 
ordinary skill in the art could have made this substitution with a reasonable expectation of 
success (particularly given that Bretez teaches that IR heating can be used for diffusion of an 
additional element into a metallic coating), and the predictable result of providing a intermetallic 
compound by diffusing the additional metallic element into the zinc coating. 

II. Regarding claims 22 and 23, Goedicke in view of Bretez teach all the limitations of 
claims 13 and 20, but fail to teach the radiation being directed to both sides of the sheet for 3-8 
seconds with an energy density of at least 400 kW/m 2 . However, these variables would 
obviously adjust the length of heating time required and the degree to which the additional metal 
diffuses into the zinc coating. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to choose the instantly claimed ranges through process 
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optimization, since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
See In re Boesch, 205 USPQ 215 (CCPA 1980). 

III. Regarding claim 27, Goedicke teaches the method of claim 13, comprising an apparatus 
for accomplishing the method having means for performing a plasma treatment (pg 2 of machine 
translation, 1 1 th paragraph), means for adding an additional element to said coating by using a 
physical vapour deposition technique (abstract). Goedicke fails to teach means for directing high 
energy infra red radiation. Bretez teaches these means (sec above). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify Goedicke's method with 
Bretez's means for the reasons and motivation outlined previously. 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goedicke in view 
of Bretez as applied to claim 13 above, and further in view of Shimogori ct al. (U.S. Pat. No. 
5002837, hereinafter referred to as Shimogori). 

Regarding claim 15, Goedicke in view of Bretez teach all the limitations of claim 13 and 
further teach that the additional metallic element is added through sputtering (abstract). 
Goedicke in view of Bretez may fail to teach the additional metallic element being Mg that is 
required by instant claim 15. 

Shimogori teaches the coating of a Zn-Mg alloy layer over steel sheets (column 7, lines 
3-9), demonstrating the benefits of adding Mg as an additional element to a zinc coating on a 
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steel substrate. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Goedicke in view Bretez's method for the production of a metal coated steel 
product with Shimogori as the addition of Mg as suggested by Shimogori would provide an 
improved metal coated steel product. One would have been motivated to make this modification 
as Shimogori teaches that Zn-Mg alloy plating layers show outstanding corrosion resistance, 
adhesion to the steel surface, and improved formability (column 7, lines 3-16). 

8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goedicke in view 
of Bretez as applied to claim 13 above, and further in view of Spence (U.S. Pat No. 6059935). 

Regarding claim 16, Goedicke in view of Bretez teach all the limitations of claim 13, but 
fail to disclose the plasma treatment being a dielectric barrier discharge treatment taking place at 
a pressure of between 0. 1 bar and 1 bar, under an atmosphere consisting of nitrogen or nitrogen 
and hydrogen that is required by instant claim 1 6. 

Spence teaches a method of generating a plasma (abstract), near atmospheric pressure 
(abstract, though the claimed range is not explicitly taught it would have been obvious to one of 
ordinary skill in the art at the time of the invention to choose the instantly claimed ranges 
through routine optimization), which is generated by a dielectric barrier discharge method 
(abstract and Figure 1) which may be conducted under a nitrogen atmosphere (column 3, lines 
20-23). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Goedicke in view of Bretez's method with the plasma treatment as suggested by 
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Spence as it would allow for the treatment to be performed near atmospheric pressure. One 
would have been motivated to make this modification as Spence teaches that the amount of time 
in performing the treatment is reduced (abstract) and given that the process can be performed at 
atmospheric pressure, it will necessarily be cheaper as a vacuum chamber and apparatus will not 
be necessary. Thus, the utilization of Spence's method would allow for the plasma treatment 
conducted in Goedicke in view of Bretez's method to be performed in a more cost efficient 
manner. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goedicke in view 
of Bretez as applied to claim 13 above, and further in view of Yasuda et al. (U.S. Pat. No. 
4980196, hereinafter referred to as Yasuda). 

Regarding claim 17, Goedicke in view of Bretez teach all the limitations of claim 13, but may 
fail to teach the plasma treatment taking place under vacuum (required by claim 17). Yasuda 
teaches the pretreatment of a steel substrate by a vacuum plasma treatment (see Step 1, columns 
3-5) for improved corrosion protection of steel (abstract). It would have been obvious to one of 
ordinary skill in the art to modify Goedicke in view of Bretez's method with Yasuda as Yasuda's 
specific plasma treatment could be incorporated into Goedicke in view of Bretez's method to 
provide an improvement in the treatment of the coated metal prior to the addition of the second 
element. One would have been motivated to make this modification as Yasuda teaches that the 
pretreatment can be used to remove contaminants (column 4, lines 41-46) and could also be used 
to make it more reactive and provide better adhesion for a coating, which would be beneficial in 
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Goedicke in view of Bretez's method as it would allow for Goedicke in view of Bretez's coated 
metal product to have a better deposition of the additional element to it. 

10. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goedicke in view of Bretez as applied to claims 13 and 20 above, and further in view of 
Horzenberger (EP 1201321). 

Regarding claims 22 and 23, Goedicke in view of Bretez teach all the limitations of 
claims 13 and 20, but fail to teach the radiation being directed to both sides of the sheet for 3-8 
seconds with an energy density of at least 400 kW/m 2 . 

Horzenberger teaches a method of curing (a thermal treatment) a coating on a metal sheet 
(0001) comprising using high energy infra red radiation (0014) which can be directed to the 
outer surface of the coating, specifically both sides of the sheet (0020) and at an energy density 
of at least 400 kW/m 2 (0014). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify Goedicke in view of Bretez 's method of producing a steel 
product by implementing Horzenberger' s IR conditions to provide an improved system. 

While, Horzenberger fails to teach the radiation being applied for 3 to 8 seconds, it would 
have been obvious to one of ordinary skill in the art at the time of the invention that varying this 
time would vary the temperature to which the product was treated. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to choose the instantly 
claimed range through process optimization, since it has been held that where the general 
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conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Goedicke in view of Bretez's method by directing high energy infra red 
radiation at both sides of the sheet for the claimed time interval and with the claimed energy 
density, as taught by Horzenberger. One would have been motivated to make this modification 
as Horzenberger teaches that the use of these IR conditions allows for the entire metal and 
coating to be heated to a similar temperature in a short time (0026) and for the heating and 
galvanizing (initial metallic coating application) to be conducted in a single production line 
(0036), therefore this allows for a reduction in the time required for Goedicke in view of Bretez's 
process and a greater efficiency in the process. Further, it is simply the substitution of one 
known thermal treatment (Horzenberger's infra red radiation treatment) for Goedicke in view of 
Bretez's generic IR treatment, and one having ordinary skill in the art at the time of the invention 
could have performed this substitution with a reasonable expectation of success, and a 
predictable result of providing metal coated steel products. 

Conclusion 

Claims 13-27 are pending. 

Claims 19, 21 and 24 are withdrawn. 

Claims 13-18, 20, 22, 23 and 25-27 are rejected. 

No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT S. WALTERS JR whose telephone number is 
(571)270-535 1 . The examiner can normally be reached on Monday-Thursday, 9:00am to 
7:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on (571)272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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